The family is defined by peptidoglycan type A4a, MK-9 (H 4 ) as the predominant menaquinone and iso-and anteiso-branched cellular fatty acids [3] . At the time of writing, the genus Promicromonospora contained 12 species. They were isolated from diverse environments. Five species, Promicromonospora citrea [1] , Promicromonospora sukumoe [4] , Promicromonospora kroppenstedtii [5] , Promicromonospora iranensis [6] and Promicromonospora kermanensis [7] were isolated from soil. Promicromonospora thailandica was isolated from marine sediment [8] . Promicromonospora aerolata and Promicromonospora vindobonensis were isolated from air [9] . Promicromonospora umidemergens was isolated from indoor wall material [10] . Promicromonospora alba was isolated from the cuticle of Camponotus japonicus Mayr [11] . There are two endophytes reported from this genus: Promicromonospora xylanilytica [12] and Promicromonospora endophytica [13] .
Promicromonospora-like strain CAP94
T was isolated from the surface-sterilized root of a native pine tree (Callitris preissii) collected from the grounds of Flinders University, Adelaide, South Australia, and processed within 4 h of collection [14] . Crushed surfaced sterilized root tissue was placed onto VL70 medium containing 0.05 % xylan solidified with 0.8 % gellan gum [15] . Strain CAP94
T emerged from the root tissue onto the isolation medium after incubation for 1 week at 27 C. In this paper, we describe the taxonomic position of this strain, including its morphological, physiological, chemotaxonomic and phylogenetic characteristics. Polyphasic taxonomy showed that this strain represents a novel species of the genus Promicromonospora, for which the name Promicromonospora callitridis sp. nov. is proposed.
Extraction of genomic DNA from strain CAP94 T , amplification and sequencing of the 16S rRNA gene were carried out as described previously [16] . The resultant 16S rRNA gene sequence of CAP94
T was analysed by using the EzTaxon-e server [17] and subsequently aligned with the 16S rRNA gene sequences of representatives of all Promicromonospora members available from GenBank/EMBL by using CLUSTAL the outgroup. The phylogenetic trees were reconstructed by neighbour-joining and maximum-likelihood analysis by using the software package MEGA version 6 [19] . The neighbour-joining algorithm [20] was calculated according to Kimura's two parameter model [21] . The Tamura Nei model [22] was applied in the maximum-likelihood analysis by using the Subtree-Pruning-Regrafting-Extensive (SPR level 5) program. The topology of the tree was evaluated by performing a bootstrap analysis based on 1000 replications [23] .
The phylogenetic evaluation showed clearly that strain CAP94
T was a member of the genus Promicromonospora with the highest 16S rRNA gene sequence similarity value observed with P. sukumoe NBRC 14650 T (99. The level of DNA-DNA relatedness between strain CAP94 T and the two closest neighbours was determined according to the colorimetric microdilution plate method using biotinylated DNA [24] [25] [26] . The DNA hybridization rate was found by labelling the DNA of CAP94
T and then reciprocally with the type strains. The relatedness was calculated from quadruplicated hybridization experiments and expressed as a mean of the corresponding reciprocal values. The DNA-DNA relatedness between strain CAP94
T and P. sukumoe NBRC 14650 T and P. kroppenstedtii DSM 19349 T were 32.5±4.7 and 30.8±4.9 %, respectively, both of which are below the 70 % cut-off point for recognition of genomic species [27] .
The G+C% content of the DNA of strain CAP94
T was determined by high-performance liquid chromatography (HPLC) [28] to be 67 % which is lower than other members of the genus (70-73.8 %) [3] .
The phospholipid pattern was determined as described previously [29, 30] using 5 % ethanolic molybdophospholric acid, a-naphthol, ninhydrin, molybdenum blue reagent, Dragendorff reagent and periodate-Schiff spray. The major lipids were diphosphatidylglycerol, phosphatidylglycerol and phosphatidylinositol, which corresponded to phospholipid type I [31] , with five unknown glycolipids (Fig. S2 ). The closest type strain, P. sukumoe NBRC 14650 T , contained phosphatidylinositol and diphosphatidylglycerol, but phosphatidylglycerol was not present in its cells of the type strains [4, 5] (Table 1) . Extraction and purification of isoprenoid quinones were performed using the method of Minnikin et al. [29] with analysis of the samples by reverse-phase liquid chromatography-mass spectroscopy employing UV detection and electrospray mass spectrometry as described by Kaewkla and Franco [32] . Strain CAP 94
T contained MK-9(H 4 ) (42 %) and MK-9(H 6 ) (28.3 %) as the predominant menaquinone and small amounts of MK- A purified cell-wall of CAP94 T was prepared and hydrolysed as described by Schleifer [33] . P. kroppenstedtii DSM 19349 T , P. aerolata V54A T and P. xylanilytica YIM 61515 T were used as reference strains for analysis of the cell-wall amino acids. Diaminopimelic acid (DAP) and amino acid profiles were examined by TLC [34] . The molar ratio of the amino acids in the cell-wall hydrolysates were analysed by using pre-column derivatization with diethyl ethoxymethylenemalonate (DEEM) by using an HPLC protocol described by Alaiz et al. [35] . Briefly, the hydrolysed samples, 17 amino acid standards (Sigma) and D,L-a aminobutyric acid as internal standard were added separately to 1 ml 1 M sodium borate buffer (pH 9.0) containing 0.02 % sodium azide and 0.8 µl DEEM. The reaction was carried out at 50 C for 50 min and 15 µl was injected into the HPLC. The analytical column was an Apollo C18 (5 micron, ID 4.66 mm, 250 mm, Alltech) with an Agilent HPLC system. The mobile phase and linear gradient of elution were according to Alaiz et al. [35] . No DAP was present and peptidoglycans hydrolysate of strain CAP94
T contained alanine (Ala), glutamic acid (Glu) and lysine (Lys) in a molar ratio of 2.2 : 1.7 : 1.0 which suggested that it was of type A4a. This data corresponded to that of Schumann et al. [36] , which proposed that the peptidoglycan of the genus Promicromonospra contained lysine as diamino acid and the amino acids at position 3 of the peptide subunit contained L-Ala-D-Glu.
Whole-cell sugar was analysed by TLC [37] and was found to contain galactose, glucose, rhamnose and ribose while the whole-cell sugar of the closest type strain, P. sukumoe NBRC 14650
T , contained glucose, rhamnose and ribose but not galactose [4] (Table 1) .
For the analysis of whole-cell fatty acids, strain CAP94 T and three of the closest Promicromonospora type strains were grown for 10 days at 25 C in tryptic soya broth (Oxoid) in an Erlenmeyer flask at 150 r.p.m. and harvested by centrifugation. Washed cells (100 mg) were saponified, methylated and extracted and the fatty acid methyl esters were determined by following the protocols described by Microbial Identification Inc (MIDI) [38] . Sherlock MIS SITE2 software version 6.1 was used for analysis. The whole-cell fatty acid pattern of strain CAP94
T is of the iso-and anteiso-branched type. The major cellular fatty acids of this strain were anteiso-C 15 : 0 , iso-C 15 : 0 and iso-C 16 : 0 (45.3, 29.8 and 12.8 %, respectively). The pattern of cellular fatty acids of this strain was similar to the three closest type strains (Table S1 ). Based on these chemotaxonomic data, strain CAP94 T belongs to the genus Promicromonospora but it was determined to be different from other valid species of this genus (Table 1) .
Morphological characteristics of the isolate were observed on eight different media: ISP 2, ISP 3, ISP 4, ISP 5, ISP 7 [39, 40] , Bennett's agar, half-strength potato dextrose agar and nutrient agar [39] , and are described in Table S2 . Cells were non-motile with Y or V shaped, rod-like, coccoid elements. Hyphae with round spores (0.3Â0.4 µm) were observed (Fig. S3) . Strain CAP94
T did not produce diffusible pigments on any of the media used. Colony morphology of CAP94 T and the closest type strain, P. sukumoe NBRC 14650 T and P. kroppenstedtii DSM 19349 T was different on ISP 2 and ISP 4. The substrate mycelium of these two type strains was white on ISP 2 medium while colonies of CAP94 T were yellow. Also, both type strains could not grow on ISP 4 medium but strain CAP94
T could. [9] . Major fatty acid data for all strains is from this study. Gal, galactose; Glu, glucose; Rha, rhamnose; Rib, ribose. DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; PI, phosphatidylinositol; GLY, glycolipid; PGL, phosphoglycolipids; PL, phospholipids. Ala, alanine; Lys, lysine; Glu, glutamic acid. Acid production from carbohydrates was examined by using the methods of Gordon et al. [41] . Growth at different temperatures (4, 15, 27, 37 and 45 C), NaCl concentrations (1, 3, 5, 10, 15 and 20 %, w/v) and pH between 4 and 10 (in 1 pH unit intervals) was assessed after incubation at 27 C for 7-14 days on ISP 2 medium [42] . Catalase production was determined as described by Kurup and Schmitt [42] . Decomposition of casein was examined according to the method of Gordon et al. [41] .
Physiological properties of strain CAP94
T and its closest neighbours, P. sukumoe NBRC 14650 T and P. kroppenstedtii DSM 19349
T , were significantly different ( Table 2) in terms of acid production from galactose, ribose, sorbitol and melibiose. Moreover, strain CAP94
T could hydrolyse casein and could grow well at 37 C while the closest type strain P. sukumoe NBRC 14650 T could not.
Based on the results of this polyphasic taxonomic study, isolate CAP94 T is proposed as a novel species of the genus Promicromonospora, named Promicromonospora callitridis sp. nov.
DESCRIPTION OF PROMICROMONOSPORA CALLITRIDIS SP. NOV.
Promicromonospora callitridis (cal.li¢tri.dis. N.L. gen. n. callitridis of Callitris, the botanical name of a genus of pine, named after the source plant of the type strain, the Australian native pine, Callitris preissii).
Gram-stain-positive, aerobic, non-acid/alcohol-fast. Catalase-positive. The strain grows between 15-37 C. Good growth occurs between pH 6.0 and 10.0 and in the presence of up to 5 % (w/v) NaCl. Colony morphology is wrinkly with a shiny surface. Substrate mycelium develops well on most media but an aerial mycelium is formed on potato dextrose agar. Colony colour is yellowish white. Diffusible pigments are not produced. Cells are non-motile with Y or V shaped, rod-like, coccoid elements. Monospores (0.3Â0.4 µm) with a round shape are observed. The wholecell sugar contains galactose, glucose, rhamnose and ribose. The major cellular fatty acid of the type strain is anteiso-C 15 : 0 , iso-C 15 : 0 and iso-C 16 : 0 . Strain CAP94 T contains MK-9(H 4 ) and MK-9(H 6 ) as the predominant menaquinones. Additional physiological properties are listed in Table 2 . The DNA G+C content of the type strain is 67 %.
The type strain, CAP94
T (=DSM 103339 T =TBRC 6025 T ), is an endophytic actinobacterium isolated from the root of an Australian native pine, Callitris preissii, which grows on the campus of Flinders University, Adelaide, South Australia.
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